Pertussis toxin-induced mitogenesis in human T lymphocytes.
Pertussis toxin (PT) has previously been shown to affect a wide variety of immune responses and to cause lymphocyte proliferation. We have investigated the biochemical basis for the mitogenic activity of PT by using human peripheral blood lymphocytes. PT was found to induce a rapid rise in cytosolic free calcium concentration and an alkalinization of the cytosol through the Na+/H+ antiporter. The toxin was also found to induce expression of IL-2-receptor on CD3+ cells and to stimulate IL-2 production. PT induced proliferation of both CD4+ and CD8+ T cells in the presence (but not in the absence) of accessory cells. PT also stimulated IL-1 production by monocytes but neither IL-1, IL-6 alone nor a combination of the two lymphokines could replace accessory cells suggesting that cell:cell contact is required. Low doses of PT induced ADP-ribosylation of G proteins but this treatment did not affect significantly PHA-induced [Ca2+]i increase and IL-2-induced DNA synthesis suggesting that the substrates of the ADP-ribosyltransferase activity of PT are not involved in the signalling pathways leading to DNA replication.